Consequences of metabolic challenges on hypothalamic colipase and PLRP2 mRNA in rats.
The hypothalamus is the main appetite-regulating center in the brain receiving peripheral signals regarding the metabolic status of the body. Pancreatic procolipase has recently been identified in rat hypothalamus. Procolipase is known mainly for its actions in the intestine where it is cleaved to colipase, an enzyme required for the maintenance of pancreatic lipase activity, and enterostatin, a peptide involved in appetite regulation through the gut-brain axis. Colipase is able to increase the activity of pancreatic lipase-related protein-2 (PLRP2), a lipase also expressed in extra-pancreatic tissues. This study was performed to elucidate if PLRP2, in addition to colipase, is expressed in the hypothalamus and if the mRNAs of colipase and PLRP2 respond to metabolic challenges such as fasting, high-fat feeding or feeding sugar solutions. RNA from rat hypothalamus was extracted and subjected to RT-PCR. For quantitative mRNA analysis of hypothalamic tissue from the different metabolic situations real-time RT-PCR was used. We found PLRP2 and colipase mRNA to be expressed in the hypothalamus. An overnight fast resulted in down-regulated colipase (3-fold) and PLRP2 (7-fold) mRNA compared to freely fed rats. Conversely, high-fat feeding resulted in up-regulated colipase and PLRP2 mRNA (1.3-fold and 1.8-fold, respectively) compared to standard chow-fed rats. A similar up-regulation in mRNA expression was observed after offering sugar solutions. In conclusion, PLRP2 mRNA is expressed in the rat hypothalamus and both procolipase and PLRP-2 mRNA are down-regulated during fasting and up-regulated during conditions of metabolic excess, suggesting an involvement in signaling energy availability.